Interactive digital storytelling has attracted a great deal of research interest in recent years. However, most interactive stories are told following a goal-oriented and task-based mode, which motivates the player to interact with stories by achieving the goals rather than empathizing with the characters and experience the enriched emotions. Given this fact, we propose an emotion-driven interactive digital storytelling approach based on Smith and Lazarus' cognitive theory of emotion. In this approach, the player's emotions, as a driving force, motivate the story forward and contribute to their experience directly and explicitly. To evaluate this approach, an interactive video was made by re-editing existing footage of the TV comedy Ugly Betty and ten players were interviewed afterwards. The results reveal that the interviewees' experience is largely influenced by their gender and favorite media entertainment.
Introduction
Interactive digital storytelling, as a promising entertainment industry, has attracted a great deal of research interest in recent years. Most interactive digital storytelling systems to date employ a goal-oriented and task-based approach. That is to say, the way that a story evolves is driven by the goals. In order to achieve a goal, a set of tasks are structured by generating a sequence of actions [1] . Therefore, the motivation of interacting with stories primarily comes from competing with others to achieve these goals rather than empathizing with the characters' experience to enrich emotions and guide story development accordingly. Interactive digital storytelling therefore ignores the capacity of empathized emotions in creating an engaging story to contribute to users' experience. It does not satisfy potential players who are oriented to movies [2] and demographic groups who are interested in attractive and challenging stories [3] [4] . Given this consideration, we propose a new design approach-emotion-driven interactive digital storytelling -in which players experience a series of emotions by empathizing with the characters, more importantly, the players' emotions act as the explicit driving force to motivate the story forward. The aim of the emotion-driven interactive digital storytelling approach is to allow players to adapt narrative storylines in accordance with their experienced emotions.
Emotion-Driven Interactive Digital Storytelling

Cognitive-Motivational-Emotive Theory
Emotions play a significant role in a wide range of human cognitive processes. A number of cognitive theories of emotion have emerged accordingly. Appraisal theories which argue that emotions arise from two basic processes: appraisal and coping are widely applied into several computational models of emotion, for example, EMA [5] , FLAME [6] , WILL [7] . In particular, our work is inspired by Smith and Lazarus' [8] cognitive-motivational-emotive theory.
In a classic paper, Smith and Lazarus examined how emotions arise in particular situations through an appraisal process and how individuals are likely to respond given their current needs and goals as well as their longer term attitudes and beliefs. Depending on their personality, two individuals can react with quite similar or entirely different emotions towards the same situation through different appraisal processes. The emotions individuals experience lead to an action tendency which is an urge to respond to the situation in a particular way. The nature of the emotions determines the nature of action tendency which leads to different coping strategies, for example, to attack in anger, flee or avoid in anxiety. Influenced by these coping strategies, action tendencies are translated to a wide array of behavioral responses or actions. Smith and Lazarus argued that our experience of emotions and our responses to them changed dynamically with the situation we found ourselves in. Furthermore, they argued behavioral responses would not stop the emotional experience, but continuously influence the subsequent appraisals and emotions leading to new actions.
Emotion-Driven Interactive Digital Storytelling
When Smith and Lazarus' theory is applied to interactive digital storytelling, emotions can act as the driving force to motivate narrative evolution. As an important mechanism of emotional involvement with narrative, empathy helps the player build emotional bond with the character [9] . By thinking and feeling from the character's perspective, the player experiences the character's emotions vicariously. Due to the influence of personality on the appraisal process, each player might feel different emotions. Therefore, in emotion-driven interactive digital storytelling, the players are given the opportunity to make a series of choices as they move through the narrative about how they feel from the character's perspective in a variety of emotional conflict moments. The choices they make determine the character's emotions and then result in different action tendencies as well as behavioral responses in the character. In addition, the character's actions with respect to a narrative can also serve as stimuli to evoke new emotions in the player and then trigger new actions. Therefore, the choices players make which reflect their emotional reactions towards the storyline can result in a particular series of events being shown which, in turn, evoke new emotions and trigger new actions in interactive digital storytelling. The series of emotional responses of the player direct the narrative and determine the final 'story' they experience. In this sense, different players would experience different stories based on their different emotions evoked by empathizing with the characters. Emotions, thus, become a powerful driving force for narrative configuration in interactive digital storytelling [10] .
Evaluating Emotion-Driven Interactive Digital Storytelling
Method
Semi-structured interviews were used to elicit information about the player's experience, especially with respect to their emotional engagement and enjoyment. Questions were designed to prompt the interviewee's experience regarding their narrative understanding, emotional involvement, emotion-driven interaction and overall enjoyment based on the theory of narrative engagement [11] .
Materials
To focus on the narrative aspect and reduce the influence of gameplay as well as other technical issues, an interactive video was made to evaluate user experience by re-editing existing footage from the TV comedy Ugly Betty creating a series of storyline segments which could be pieced together in different ways rather than shooting each segment from scratch. The method used to capture players' emotions was similar to that employed by Roberts et al. [12] , namely, players were asked questions about their emotions after each video segment. Their responses at these points determined the main character Betty's actions. Therefore, the video segment which contained these actions would be chosen from a series of options and shown to the player next.
Participants and Procedure
Ten students and staff (5 male and 5 female) participated in this study. All of them were English speakers. Every interviewee was required to watch the interactive video individually. The video was shown online. Before they started to watch the video, an introductory text on the homepage was shown to explain the procedure of this study and how to interact with the video. After watching the video, a demographic questionnaire was required to fill out which aimed to get their background information, such as their favorite entertainment, whether they have watched Ugly Betty before. Following the demographic questionnaire, the interviews were conducted. All interviews were recorded and transcribed.
Results
We found interviewees' experiences were largely influenced by gender and their favorite media entertainment. In general, females felt more engaged than males with the emotional involvement and emotion-driven interaction. All females felt empathy for, and built the emotional bond with, the character. They perceived the emotions from the character's standpoint while at the same time combining this with their own experience and concerns. They made the choices based on the blend of these two emotions.
"Sometimes it was my own emotional sort of connection to the story, sometimes sort of putting (myself) in her issues…."
In contrast, male interviewees found it relatively difficult to empathize with Betty. Although they enjoyed this interactive experience, their motivations in making choices were made more on the basis of their own feelings or self-set goals rather than emotional empathy with the character.
"I have a goal of bringing this guy down … I invented this goal and gave it to myself. My personal emotion was affected both by what I was looking at and by whether I've achieved my goal or not."
Two other factors determined the interviewees' user experience: their previous interactive digital storytelling experience and their favorite media entertainment. Interviewees, who had interactive digital storytelling experience before, especially those who prefer digital games, felt the interaction in this video was "slow". They expected more choices and shorter video segments. Influenced by the mode of interaction with digital games, one interviewee said:
"I was expecting like in games that I would have choices very earlier on and much more often."
For other interviewees who liked watching TV or film, the number of choices was not a problem. They enjoyed watching the interactive video in the same way as watching a TV program or film while also enjoying the feeling of influencing how the story evolved. "I think it (the length of the video segments) is alright, because you tell a story. For me, it is like a movie story." Because existing TV footage was used, the player's experience is also affected by the original storyline of Ugly Betty. The interactive video creates multiple choices and storylines. To do this the temporal and spatial structure of original linear TV footage is broken and recomposed. Visual and sound discontinuities which make the story difficult to understand may therefore result. Fortunately, this was not reflected in interviewees' reports. Only one interviewee pointed out that one transition between two video segments was not smooth, but it did not affect his understanding of the whole story. Almost all interviewees expressed their interest in watching other storylines even those who had watched the original Ugly Betty before.
Discussion and Future Work
The interviews reveal that the user experience of this emotion-driven interactive video is impacted by the different player types (i.e. male vs female) and their preferences for different media (digital games vs traditional narrative media). In general, females feel more emotional involvement and empathy than males and those who like traditional media entertainment, such as TV and film, get more pleasure from interaction than those who like playing digital games: importantly, these findings have since been confirmed in convergent quantitative research carried out in our laboratory. These two factors are inter-related. Usually traditional media entertainment tends to create other-directed emotions, i.e. emotions directed towards others through empathy. In contrast, digital games are more likely to evoke self-directed emotions which concern the player's success and desires to fulfill their goals or tasks [13] . Psychological research [14] [15] [16] has shown that women are more likely to feel and express other-directed emotions than men who are more likely to experience self-directed emotions. This may be the reason why women tend to be the predominant audience of TV dramas since they focus on the emotional relations between the main protagonists [17] , while males are dominant in the world of digital games [18] . Females therefore appear to be the potential target audience for this emotion-driven interactive digital storytelling.
This study also indicates that re-editing television footage can provide an effective way of making interactive stories, it is clear that the choice of footage is critical. The TV comedy Ugly Betty appears to cater more to women's taste, so it may be possible to choose material which might engage men better. For example, one player said he would be more interested if "there was Arnold Schwarzenegger". In addition to making characters more relevant, other footage could alter the pace and narrative style of the original material to make it faster moving. However, it is important to note that it takes time to create emotional conflicts and evoke emotions. This leads to a conflict between the length of video and the frequency of the player's interactions: further research is required to determine how long a video segment should be to evoke sufficient emotions while maintaining the player's interest in interaction.
In future, we will examine in more detail how different types of players and their previous experience determines their emotional response to storytelling to provide information which will make it possible to predict which target groups are likely to enjoy emotion-driven interactive digital storytelling. Two main concerns became apparent from this work: the need to find appropriate narrative genres for different groups of individuals and solving the conflict between the length of the video segment and the frequency of the player's interactions. Nevertheless, the results suggest that this emotion-driven interactive digital storytelling can create a variety of different emotional user experiences and has the potential to develop as a new approach for interactive digital storytelling design.
